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Implantation of preadipocyte- loaded hyaluronic 
acid-based scaffolds into nude mice to evaluate 
potential for soft tissue engineering 
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The reconstruction of soft tissue defects following extensive deep burns 
or tumor resections remains an unresolved problem in plastic and 
reconstructive surgery since adequate implant materials are still not 
available. Preadipocytes , immature precursor cells found between mature 
adipocytes in adipose tissue, are a potential material for soft tissue 
engineering since they can proliferate and differentiate into adipose 
tissue after transplantation. In previous studies, the authors identified 
hyaluronan benzyl ester (HYAFF-11) sponges to be 

promising carrier matrixes. This study now evaluates, in vitro and in 
vivo, a new sponge architecture with pores of 400 urn either made of 
plain HYAFF-11 or HYAFF-11 coated with the extracellular matrix 
c glycosaminoglycan hyaluronic acid. Human preadipocytes were 

isolated, seeded onto carriers and implanted into nude athymic mice. 
Explants harvested after 3, 8, and 12 wk were examined for macroscopical 
appearance, thickness, weight, pore structure, histol., and immunohistochem. 
Compared to previous studies, the authors found better penetration of 
cells into both types of scaffolds, with more extensive formation of new 
vessels throughout the construct but with only minor adipose tissue. The 
authors' encouraging results contribute towards a better seeded and 
vascularized scaffold but also show that the enhancement of adipogenic 
conversion of preadipocytes remains a major task for further in vivo 
expts . 
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Implantation of preadipocyte -loaded hyaluronic acid-based 
scaffolds into nude mice to evaluate potential for soft 
tissue engineering. 
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Bartolo Chiara; Milella Eva; Pallua Norbert 
Department of Plastic Surgery and Hand Surgery, Burn 
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The reconstruction of soft tissue defects following extensive deep burns 
or tumor resections remains an unresolved problem in plastic and 
reconstructive surgery since adequate implant materials are still not 
available. Preadipocytes, immature precursor cells found between mature 
adipocytes in adipose tissue, are a potential material for soft tissue 
engineering since they can proliferate and differentiate into adipose 
tissue after transplantation. In previous studies, we identified 
hyaluronan benzyl ester (HYAFF 11) sponges to be 

promising carrier matrices. This study now evaluates, in vitro and in 
vivo, a new sponge architecture with pores of 400 microm either made of 
plain HYAFF 11 or HYAFF 11 coated with the extracellular matrix 
glycosaminoglycan hyaluronic acid. Human preadipocytes were 
isolated, seeded onto carriers and implanted into nude athymic mice. 
Explants harvested after 3, 8, and 12 weeks were examined for 
macroscopical appearance, thickness, weight, pore structure, histology, 
and immunohistochemistry . Compared to previous studies, we found better 
penetration of cells into both types of scaffolds, with more extensive 
formation of new vessels throughout the construct but with only minor 
adipose tissue. Our encouraging results contribute towards a better 
seeded and vascularised scaffold but also show that the enhancement of 
adipogenic conversion of preadipocytes remains a major task for further in 
vivo experiments . 
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Hyaluronic acid based copolymers 
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US 2005244363 
WO 2005110505 
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Al 20051103 US 2004-835912 20040430 
A2 20051124 WO 2005-US14614 20050427 
AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ , CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ , 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW 

BW, GH, GM, KE, LS , MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW, AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, 
RO, SE, SI, SK, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG 

US 2004-835912 
Hyaluronic acid (HA) conjugates or crosslinked HAs 
compns . for coating an implantable device are provided, 
device can be used for treating a disorder such as atherosclerosis, 
thrombosis, restenosis, high cholesterol, hemorrhage, vascular 
dissection or perforation, vascular aneurysm, vulnerable plaque, chronic 
total occlusion, claudication, anastomotic proliferation for vein and 
artificial grafts, bile duct obstruction, ureter obstruction, 
tumor obstruction, and combinations thereof. 
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The TSG-6 and Ial Interaction Promotes a 
Transesterif ication Cleaving the Protein- 
Glycosaminoglycan-Protein (PGP) Cross-link 
Sanggaard, Kristian W.; Karring, Henrik; Valnickova, 
Zuzana; Thogersen, Ida B.; Enghild, Jan J. 
Center for Insoluble Protein Structure, Department of 
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During co- incubation of human inter-a- inhibitor (Ial) and 
human tumor necrosis factor-stimulated gene 6 protein (TSG-6) 
SDS-stable interactions are formed between the two proteins. We have 
analyzed the products of this reaction and characterized the mechanism of 
complex formation. Following the incubation seven new bands not 
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previously identified were apparent in SDS-PAGE. Three of these bands did 

not contain TSG-6, including heavy chain (HC) 1 -bikunin, 

HC2 -bikunin, and free bikunin. In addition high mol . weight complexes 

composed of the same components as Ial, including HC1, HC2, and 

bikunin, were formed. The formation of these complexes was prevented by 

the addition of hyaluronan. The crosslinks stabilizing 

these complexes display properties similar to the protein- 

glycosaminoglycan-protein (PGP) crosslink. The TSG-6 -containing 

SDS- stable complexes were composed of HC1- TSG-6 or HC2 • TSG-6 

exclusively. Both glycosylated and non-glycosylated TSG-6 participated in 

the complex formation. The HC- TSG-6 crosslinks were 

different from the PGP crosslink and were determined to be 

ester bonds between the a-carbonyl of the C-terminal Asp of 

the heavy chain and most likely a hydroxyl group containing the TSG-6 residue. 
The mechanism involved cleaving the PGP crosslink of Ial 
during a transesterif ication reaction. A TSG-6 hydroxyl group 
reacts with the ester bond between the a-carbonyl of the 
C-terminal Asp residues of HC1 or HC2 and carbon- 6 of an internal 
N-acetylgalactosamine of the chondroitin-4-sulf ate chain. An intermediate 
is formed resulting in a partitioning of the reaction between HC(1 or 
2) -TSG-6 complexes and transfer of HC(1 or 2) to the chondroitin 
via competing pathways . 
REFERENCE COUNT: ~ 32 THERE ARE 32 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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SOURCE: Biology of Reproduction (2001), 65(1), 301-308 
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PUBLISHER: Society for the Study of Reproduction 

DOCUMENT TYPE: Journal 

LANGUAGE : Engl i sh 

AB During development of ovarian follicles in mammals, cumulus cells and the 
oocyte form a mucoelastic mass that detaches itself from peripheral 
granulosa cell layers upon an ovulatory surge. The integrity of this 
cumulus -oocyte complex (COC) relies on the cohesiveness of a 
hyaluronan (HA) -enriched extracellular matrix (ECM) . We 
previously identified a serum glycoprotein, inter-alpha-inhibitor 
(Ial) , that is critical in organizing and stabilizing this matrix. 
Following an ovulatory stimulus, Ial diffuses into the follicular 
fluid and becomes integrated in the ECM through its association with HA. 
TSG-6 (the secreted product of the tumor necrosis 

factor-stimulated gene 6) , another HA binding protein, forms a complex 

with Ial in synovial fluid. The purpose of this study was to 

investigate whether TSG-6 is involved in the ECM organization of COCs . 

Immunolocalization of TSG-6 and Ial in mouse COCs at different 

ovulatory stages was analyzed by immunofluorescence and laser confocal 

microscopy. Ial, TSG-6, and HA colocalized in the cumulus ECM. 

Western blot analyses were consistent with the presence of both 

TSG-6 and TSG-6/IaI complexes in ovulated COCs. These results 

suggest that TSG-6 has a structural role in COC matrix formation possibly 

mediating crosslinking of sep . HA mols. through its binding to 

Ial. 

REFERENCE COUNT: 3 9 THERE ARE 39 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Differential expression of CD44 isoforms during liver 
regeneration in rats 

Delia Fazia, Maria Agnese; Pettirossi, Valentina; 
Ayroldi, Emira; Riccardi, Carlo; Magni, Mariapia 
Viola; Servillo, Giuseppe 

Dipartimento di Scienze Biochimiche e di Biotecnologie 
Molecolari, Sezione di Fisiopatologia, Universita di 
Perugia, Perugia, 06100, Italy 
Journal of Hepatology (2001), 34(4), 555-561 
CODEN: JOHEEC; ISSN: 0168-8278 
Elsevier Science Ltd. 
Journal 
English 

Antigen CD44 is a transmembrane glycoprotein known to bind 
hyaluronic acid (HA). This mol . is a multifunctional cell surface 
glycoprotein involved in lymphocyte homing and activation, tumor 
growth, and metastasis. Here, the authors investigated the qual . 
modification of CD44 in the regenerating liver as a model for studying 
cellular proliferation in vivo. Mols. involved in cell adhesion and the 
extracellular matrix (ECM) , which influence differentiation, growth, 
cell-cell interactions, and cellular polarity, play an important role in 
the liver regeneration. The authors studied the modulation of CD44 gene 
expression and its post- transcriptional modifications, analyzing the 
expression of different isoforms containing exon v6 in the regenerating liver, 
in sham-operated liver and in hepatoma H-35 cells. The expression of CD44 
and CD44v6 were analyzed in RNA extracted from regenerating liver at different 
times after partial hepatectomy (PH) , and in H-35 hepatoma cells by 
Northern blot, RT-PCR and Southern blot, and in protein exts . from 
regenerating liver by Western blot. H-35 hepatoma cells were 
assayed with the antibody crosslinked technique with CD44 

antibodies. The standard CD44 form was expressed in regenerating liver and 
its levels were not modified following PH. However, the anal, revealed 
CD44 isoforms containing v6 in the 1st hours after PH as well as in the H-3 5 
hepatoma cell line. H-35 cells treated with crosslinked 
anti-CD44 antibodies or HA showed an increased rate of incorporation of 
[3H] thymidine (30 and 25%, resp.) with respect to the control. These 
findings suggest that CD44 may play a role in the proliferation of 
residual hepatocytes following PH. 
REFERENCE COUNT: 57 THERE ARE 57 CITED REFERENCES AVAILABLE FOR THIS 
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The TSG-6 and I alpha I interaction promotes a 
transesterif ication cleaving the protein-glycosaminoglycan- 
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Sanggaard Kristian W; Karring Henrik; Valnickova Zuzana; 
Thogersen Ida B; Enghild Jan J 

Center for Insoluble Protein Structure at the Department of 
Molecular Biology, University of Aarhus, DK-8000 Aarhus C, 
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The Journal of biological chemistry, (2005 Mar 25) Vol. 
280, No. 12, pp. 11936-42. Electronic Publication: 
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ENTRY MONTH: 2 00504 

ENTRY DATE: Entered STN: 22 Mar 2005 
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Entered Medline: 21 Apr 2005 
AB During co-incubation of human inter-alpha-inhibitor (Ialphal) and human 
tumor necrosis factor-stimulated gene 6 protein (TSG-6) SDS-stable 
interactions are formed between the two proteins. We have analyzed the 
products of this reaction and characterized the mechanism of complex 
formation. Following the incubation seven new bands not previously 
identified were apparent in SDS-PAGE. Three of these bands did not 
contain TSG-6 , including heavy chain (HC) 1 . bikunin, HC2.bikunin, and free 
bikunin. In addition high molecular weight complexes composed of the same 
components as I alpha I, including HC1, HC2 , and bikunin, were formed. 
The formation of these complexes was prevented by the addition of 
hyaluronan. The cross-links stabilizing these complexes 
displaying properties similar to the protein-glycosaminoglycan-protein 
(PGP) cross-link. The TSG-6 -containing SDS-stable complexes 
were composed of HC1. TSG-6 or HC2. TSG-6 exclusively. Both glycosylated 
and non-glycosylated TSG-6 participated in the complex formation. The 
HC. TSG-6 cross-links were different from the PGP cross 
-link and were determined to be ester bonds between the 

alpha-carbonyl of the C-terminal Asp of the heavy chain and most likely a 
hydroxyl group containing the TSG-6 residue. The mechanism involved 
cleaving the PGP cross -link of I alpha I during a 

transesterif ication reaction. A TSG-6 hydroxyl group reacts with 
the ester bond between the alpha-carbonyl of the C-terminal Asp 
residues of HC1 or HC2 and carbon-6 of an internal N-acetylgalactosamine 
of the chondroitin-4- sulfate chain. An intermediate is formed resulting 
in a partitioning of the reaction between HC(1 or 2) .TSG-6 complexes and 
transfer of HC(1 or 2) to the chondroitin via competing pathways. 
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AB The liver lobule is formed by parenchymal cells, i.e., hepatocytes and 

nonparenchymal cells. In contrast to hepatocytes that occupy almost 80% 
of the total liver volume and perform the majority of numerous liver 
functions, nonparenchymal liver cells, which contribute only 6.5% to the 
liver volume, but 4 0% to the total number of liver cells, are localized in 
the sinusoidal compartment of the tissue. The walls of hepatic sinusoid 
are lined by three different cell types: sinusoidal endothelial cells 
(SEC) , Kupf fer cells (KC) , and hepatic stellate cells (HSC, formerly known 
as fat-storing cells, Ito cells, lipocytes, perisinusoidal cells, or 
vitamin A-rich cells) . Additionally, intrahepatic lymphocytes (IHL) , 
including pit cells, i.e., liver-specific natural killer cells, are often 
present in the sinusoidal lumen. It has been increasingly recognized that 
both under normal and pathological conditions, many hepatocyte functions 
are regulated by substances released from neighboring nonparenchymal 



cells- Liver sinusoidal endothelial cells constitute the lining or wall 
of the hepatic sinusoid. They perform important filtration function due 
to the presence of small fenestrations that allow free diffusion of many 
substances, but not of particles of the size of chylomicrons, between the 
blood and the hepatocyte surface. SEC show huge endocytic capacity for 
many ligands including glycoproteins, components of the extracellular 
matrix (ECM; such as hyaluronate, collagen fragments, 
fibronectin, or chondroitin sulphate proteoglycan) , immune complexes, 
transferrin and ceruloplasmin. SEC may function as antigen-presenting 
cells (APC) in the context of both MHC-I and MHC-II restriction with the 
resulting development of antigen-specific T-cell tolerance. They are also 
active in the secretion of cytokines, eicosanoids (i.e., prostanoids and 
leukotrienes) , endothelin-1, nitric oxide, and some ECM components. 
Kupffer cells are intrasinusoidally located tissue macrophages with a 
pronounced endocytic and phagocytic capacity. They are in constant 
contact with gut-derived particulate materials and soluble bacterial 
products so that a subthreshold level of their activation in the normal 
liver may be anticipated. Hepatic macrophages secrete potent mediators of 
the inflammatory response (reactive oxygen species, eicosanoids, nitric 
oxide, carbon monoxide, TNF-alpha, and other cytokines), and thus control 
the early phase of liver inflammation, playing an important part in innate 
immune defense. High exposure of Kupffer cells to bacterial products, 
especially endotoxin (lipopolysaccharide, LPS) , can lead to the intensive 
production of inflammatory mediators, and ultimately to liver injury. 
Besides typical macrophage activities, Kupffer cells play an important 
role in the clearance of senescent and damaged erythrocytes. Liver 
macrophages modulate immune responses via antigen presentation, 
suppression of T-cell activation by antigen-presenting sinusoidal 
endothelial cells via paracrine actions of IL-10, prostanoids, and 
TNF-alpha, and participation in the development of oral tolerance to 
bacterial superantigens . Moreover, during liver injury and inflammation, 
Kupffer cells secrete enzymes and cytokines that may damage hepatocytes, 
and are active in the remodeling of extracellular matrix. Hepatic 
stellate cells are present in the perisinusoidal space. They are 
characterized by abundance of intracytoplasmic fat droplets and the 
presence of well -branched cytoplasmic processes, which embrace endothelial 
cells and provide focally a double lining for sinusoid. In the normal 
liver HSC store vitamin A, control turnover of extracellular matrix, and 
regulate the contractility of sinusoids. Acute damage to hepatocytes 
activates transformation of quiescent stellate cells into 
myof ibroblast-like cells that play a key role in the development of 
inflammatory fibrotic response. Pit cells represent a liver-associated 
population of large granular lymphocytes, i.e., natural killer (NK) cells. 
They spontaneously kill a variety of tumor cells in an 

MHC-unrestricted way, and this antitumor activity may be enhanced by the 
secretion of interf eron-gamma . Besides pit cells, the adult liver 
contains other subpopulations of lymphocytes such as gamma delta T cells, 
and both "conventional" and "unconventional" alpha beta T cells, the 
latter containing liver-specific NK T cells. The development of methods 
for the isolation and culture of main liver cell types allowed to 
demonstrate that both nonpar enchymal and parenchymal cells secrete tens of 
mediators that exert multiple paracrine and autocrine actions. Co-culture 
experiments and analyses of the effects of conditioned media on cultures 
of another liver cell type have enabled the identification of many 
substances released from non- parenchymal liver cells that evidently 
regulate some important functions of neighboring hepatocytes and 
non-hepatocytes . To the key mediators involved in the intercellular 
communication in the liver belong prostanoids, nitric oxide, endothelin-1, 
TNF-alpha, interleukins, and chemokines, many growth factors (TGF-beta, 
PDGF, IGF-I, HGF) , and reactive oxygen species (R0S) . Paradoxically, the 
cooperation of liver cells is better understood under some pathological 
conditions (i.e., in experimental models of liver injury) than in normal 
liver due to the possibility of comparing cellular phenotype under in vivo 
and in vitro conditions with the functions of the injured organ. The 



regulation of vitamin A metabolism provides an example of the 
physiological role for cellular cross -talk in the normal liver. 
The majority (up to 80%) of the total body vitamin A is stored in the 
liver as long-chain fatty acid esters of retinal, serving as the 
main source of retinoids that are utilized by all tissues throughout the 
body. Hepatocytes are directly involved in the uptake from blood of 
chylomicron remnants, and the synthesis of ret inol -binding protein that 
transfers retinol to other tissues. However, more than 80% of the liver 
retinoids are stored in lipid droplets of hepatic stellate cells. HSC are 
capable of both uptake and release of retinol depending on the body ! s 
retinol status. The activity of some major enzymes of vitamin A 
metabolism have been found to be many times higher per protein basis in 
stellate cells than in hepatocytes. Despite progress in the understanding 
of the roles played by these two cell types in hepatic retinoid 
metabolism, the way in which retinoids move between the parenchymal cells, 
stellate cells, and blood plasma has not been fully elucidated. 
Sinusoidal blood flow is, to a great extent, regulated by hepatic stellate 
cells that can contract due to the presence of smooth muscle alpha-actin. 
The main vasoactive substances that affect constriction or relaxation of 
HSC derive both from distant sources and from neighboring hepatocytes 
(carbon monoxide, leukotrienes) , endothelial cells (endothelin, nitric 
oxide, prostaglandins) , Kupffer cells (prostaglandins, NO) , and stellate 
cells themselves (endothelin, NO) . The cellular cross-talk 
reflected by the fine-tuned modulation of sinusoidal contraction becomes 
disturbed under pathological conditions, such as endotoxemia or liver 
fibrosis, through the excess synthesis of vasoregulatory compounds and the 
involvement of additional mediators acting in a paracrine way. The liver 
is an important source of some growth factors and growth factor-binding 
proteins. Although hepatocytes synthesize the bulk of insulin-like growth 
factor I (IGF- I) , also other types of nonparenchymal liver cells may 
produce this peptide. Cell-specific expression of distinct IGF-binding 
proteins observed in the rat and human liver provides the potential for 
specific regulation of hepatic IGF- I synthesis not only by growth hormone, 
insulin, and IGF- I, but also by cytokines released from activated Kupffer 
(IL-1, TNF-alpha, TGF-beta) or stellate cells (TGF-alpha, TGF-beta) . 
Hepatic stellate cells may affect turnover of hepatocytes through the 
synthesis of potent positive as well as negative signals such as, 
respectively, hepatocyte-growth-f actor or TGF-beta. Although hepatocytes 
seem not to produce TGF-beta, a pleiotropic cytokine synthesized and 
secreted in the latent form by Kupffer and stellate cells, they may 
contribute to its actions in the liver by the intracellular activation of 
latent TGF-beta, and secretion of the biologically active isoform. Many 
mediators that reach the liver during inflammatory processes, such as 
endotoxins, immune - c omp 1 exe s , anaphylatoxins , and PAF, increase glucose 
output in the perfused liver, but fail to do so in isolated hepatocytes, 
acting indirectly via prostaglandins released from Kupffer cells. In the 
liver, prostaglandins synthesized from arachidonic acid mainly in Kupffer 
cells in a response to various inflammatory stimuli, modulate hepatic 
glucose metabolism by increasing glycogenolysis in adjacent hepatocytes. 
The release of glucose from glycogen supports the increased demand for 
energetic fuel by the inflammatory cells such as leukocytes, and 
additionally enables enhanced glucose turnover in sinusoidal endothelial 
cells and Kupffer cells which is necessary for effective defense of these 
cells against invading microorganisms and oxidative stress in the liver. 
Leukotrienes, another oxidation product of arachidonic acid, have 
vasoconstrictive, cholestatic, and metabolic effects in the liver. A 
transcellular synthesis of cysteinyl leukotrienes (LTC4, LTD4, and LTE4) 
functions in the liver: LTA4, an important intermediate, is synthesized in 
Kupffer cells, taken up by hepatocytes, converted into the potent LTC4, 
and then released into extracellular space, acting in a paracrine way on 
Kupffer and sinusoidal endothelial cells. Thus, hepatocytes are target 
cells for the action of eicosanoids and the site of their transformation 
and degradation, but can not directly oxidate arachidonic acid to 
eicosanoids. (ABSTRACT TRUNCATED) 
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During development of ovarian follicles in mammals, cumulus cells and the 
oocyte form a mucoelastic mass that detaches itself from peripheral 
granulosa cell layers upon an ovulatory surge. The integrity of this 
cumulus -oocyte complex (COC) relies on the cohesiveness of a 
hyaluronan (HA) -enriched extracellular matrix (ECM) . We 
previously identified a serum glycoprotein, inter-alpha-inhibitor 
(Ialphal) , that is critical in organizing and stabilizing this matrix. 
Following an ovulatory stimulus, Ialphal diffuses into the follicular 
fluid and becomes integrated in the ECM through its association with HA. 
TSG-6 (the secreted product of the tumor necrosis 

factor-stimulated gene 6) , another HA binding protein, forms a complex 
with Ialphal in synovial fluid. The purpose of this study was to 
investigate whether TSG-6 is involved in the ECM organization of COCs . 
Immunolocalization of TSG-6 and Ialphal in mouse COCs at different 
ovulatory stages was analyzed by immunofluorescence and laser confocal 
microscopy. Ialphal, TSG-6, and HA colocolized in the cumulus ECM. 
Western blot analyses were consistent with the presence of both 
TSG-6 and TSG-6/IalphaI complexes in ovulated COCs. These results suggest 
that TSG-6 has a structural role in COC matrix formation possibly 
mediating cross -linking of separate HA molecules through its 
binding to Ialphal . 
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AB BACKGROUND: CD44 is a transmembrane glycoprotein known to bind 
hyaluronic acid (HA) . This molecule is a multifunctional cell 
surface glycoprotein involved in lymphocyte homing and activation, 
tumor growth and metastasis. We have investigated the qualitative 
modification of CD44 in the regenerating liver as a model for studying 
cellular proliferation in vivo. Molecules involved in cell adhesion and 
the extracellular matrix (ECM) , which influence differentiation, growth, 
cell-cell interactions and cellular polarity, play an important role in 
the liver regeneration. We studied the modulation of CD44 gene expression 
and its post-transcriptional modifications, analyzing the expression of 
different isoforms containing exon v6 in the regenerating liver, in sham 
operated liver and in the hepatoma cells H-35. METHODS: The expression of 
CD44 and CD44v6 were analyzed in RNA extracted from regenerating liver at 
different times after partial hepatectomy (PH) , and H-35 hepatoma cells by 
Northern blot, RT-PCR and Southern blot, and in protein extracts from 
regenerating liver by Western blot. H-35 hepatoma cells were 
assayed with the antibody cross-linked technique with CD44 
antibodies. RESULTS : The standard CD44 form is expressed in regenerating 
liver and its levels were not modified following PH. However, our 
analysis revealed CD44 isoforms containing v6 in the first hours after PH 
as well as in the H-35 hepatoma cell line. H-35 cells treated with 
cross -linked anti-CD44 antibodies or HA show an increased rate of 
incorporation of [3H] thymidine (30 and 25%, respectively) with respect to 
the control. CONCLUSION: These findings suggest that CD44 may play a role 
in the proliferation of residual hepatocytes following PH. 



L9 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2 006 ACS on STN 
ACCESSION NUMBER: 1996:3 80441 CAPLUS 

DOCUMENT NUMBER: 125:55014 

TITLE: Altered expression of CD44 isoforms in squamous -cell 

carcinomas and cell lines derived from them 

AUTHOR(S): Hudson, David L.; Speight, Paul M . ; Watt, Fiona M . 

CORPORATE SOURCE: Keratinocyte Laboratory, Imperial Cancer Research 

Fund, London, WC2A 3PX, UK 

SOURCE: International Journal of Cancer (1996), 66(4), 457-463 

CODEN: IJCNAW; ISSN: 0020-7136 

PUBLISHER: Wiley-Liss 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB CD44 is a transmembrane glycoprotein that binds hyaluronan, 

extracellular matrix proteins and growth factors. Multiple isoforms of 
CD44 are generated by alternative splicing of 10 sep. exons (V1-V10) . 
Expression of the variable exons has been correlated with tumor 
progression and metastasis in a range of cell types. However, multiple 
CD44 isoforms are expressed by normal stratified squamous epithelia, such 
as the epidermis and the lining of the oral cavity. The purpose 
of this study was to examine CD44 expression in squamous -cell carcinomas 
(SCO • By immunofluorescence the authors found reduced expression of one 
or more of the variant exons in a series of 13 oral SCC, with loss being 
most common in poorly differentiated tumors. Of the exons 

examined, V3 was lost most frequently, but otherwise there was no consistent 
pattern as to which exons (V4/5, 6, 8) were missing. The authors also 
studied CD44 expression in a range of SCC lines, using Western 
blotting and semi-quant. RT-PCR. All lines showed reduced expression of 
the terminal differentiation marker involucrin. Two lines showed 
selective loss of the largest forms of CD44 and one failed to express any 
of the variant exons. These cell lines, therefore, provide a useful 
exptl. model with which to study the biol . significance of exon loss in 
SCC. 
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Objective: To report the development of a 
hyaluronic acid bioconjugate, HYTADl-p2 0, 
treatment of superficial bladder cancer. 
HYTADl-p2 0 was synthesized by carboxyl esterif ication 
of hyaluronic acid with paclitaxel, and its physicochem. and 
biol . properties were characterized. Results: Paclitaxel loading was 
optimized at 20% weight /we ight ; this procedure increased by 500-fold the 
paclitaxel concentration in the resulting water-soluble biomaterial. In vitro, 
HYTADl-p20 exerted a much higher dose -dependent inhibitory effect against 
RT-4 and RT-112/84 bladder carcinoma cell growth than that of free drug, 
and directly interacted with CD44 expressed by bladder tumor 
cells. In vivo, results of pharmacokinetic studies performed in mice 
after bladder catheterization and intravesical instillation of HYTADl-p20 
disclosed that drug leakage was negligible during a 2-h anal. Histol. 
examination of drug- instilled bladders revealed that HYTADl-p2 0 was extremely 
well tolerated, while paclitaxel alone produced mucosal disruption and 
submucosal infiltration of inflammatory cells. Treatment of severe 
combined immunodef icient mice bearing s.c. RT-112/84 tumors with 
maximum tolerated doses of bioconjugate or paclitaxel showed that HYTADl-p20 
exerted a therapeutic activity comparable to that of free drug. 
Conclusions: These data suggest that HYTADl-p20 significantly improved 
results obtained with conventional paclitaxel in terms of hydrosoly. , in 
vitro activity against human bladder cancer cells, and in vivo 
biocompatibility. This bioconjugate is a potentially useful treatment for 
superficial urothelial malignancy. 
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OBJECTIVE: To report the development of a new water-soluble paclitaxel- 
hyaluronic acid bioconjugate, HYTADl-p20, for intravesical 
treatment of superficial bladder cancer. MATERIALS AND METHODS: 
HYTADl-p20 was synthesized by carboxyl esterif ication 
of hyaluronic acid with paclitaxel, and its physicochemical and 
biologic properties were characterized. RESULTS: Paclitaxel loading was 
optimized at 20% w/w; this procedure increased by 500-fold the paclitaxel 
concentration in the resulting water-soluble biomaterial. In vitro, 
HYTADl-p2 0 exerted a much higher dose -dependent inhibitory effect against 
RT-4 and RT-112/84 bladder carcinoma cell growth than that of free drug, 
and directly interacted with CD44 expressed by bladder tumor 
cells. In vivo, results of pharmacokinetic studies performed in mice 
after bladder catheterization and intravesical instillation of HYTADl-p20 
disclosed that drug leakage was negligible during a 2 -hour analysis. 
Histologic examination of drug- instilled bladders revealed that HYTADl-p2 0 
was extremely well tolerated, while paclitaxel alone produced mucosal 
disruption and submucosal infiltration of inflammatory cells. Treatment 
of severe combined immunodef icient mice bearing subcutaneous RT-112/84 
tumors with maximum tolerated doses of bioconjugate or paclitaxel 
showed that HYTADl-p2 0 exerted a therapeutic activity comparable to that 
of free drug. CONCLUSIONS: These data suggest that HYTADl-p20 
significantly improved results obtained with conventional paclitaxel in 
terms of hydrosolubility, in vitro activity against human bladder cancer 
cells, and in vivo biocompatibility . This bioconjugate is a potentially 
useful treatment for superficial urothelial malignancy. 
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AB Lymphangiogenesis is a novel prognostic parameter for several cancers that 
is preferentially quantified by immunohistochem. of the lymphatic 
endothelium-specif ic hyaluronan receptor LYVE-1. Recently, the 
specificity of LYVE-1 was challenged by serendipitous observations of 
LYVE-1 expression in rare tissue macrophages. As expression of the 
hyaluronan receptor-like mol. stabilin-1 is shared by sinusoidal 
endothelium and macrophages, a thorough anal, of LYVE-1 expression was 
performed using macrophage -specific markers in vivo and in vitro. In 
murine tumor models and excisional wound healing, 
LYVE-1 expression occurred in a subset of CDllb+, F4/80+ tissue 
macrophages that preferentially co-expressed stabilin-1. Upon comparison 
of single- and double -labeling immunofluorescence, it became apparent that 
LYVE-1+ macrophages mimic sprouting and collapsed lymphatic vessels. In 
vitro, LYVE-1 expression was induced in 25-40% of murine bone 
marrow-derived macrophages upon exposure to B16F1 melanoma-conditioned 
medium and IL-4/dexamethasone . By FACS anal., 11.5% of bone 
marrow-derived macrophages were LYVE-1+, stabilin-l+ double-pos., while 
9.9% were LYVE-1+ , stabilin-1- and 33.5% were LYVE-1- , stabilin-l+. 
Northern and western analyses confirmed expression of LYVE-1 
mRNA and protein in bone marrow-derived macrophages. In the light of the 
current debate about true endothelial trans-differentiation vs. 
endothelial mimicry of monocytes /macrophage s , LYVE-1+, stabilin-l+ 
non-continuous endothelial -like macrophages will require further 
developmental and functional analyses. In conclusion, the findings imply 
that LYVE-1 staining must be supplemented by double labeling with 
macrophage markers in order to differentiate clearly between LYVE-1+ 
lymphatics and LYVE-1+ tumor- infiltrating macrophages. This 
improved approach will help to clarify the prognostic significance of 
lymphangiogenesis in malignant tumors. 
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AB The invention discloses hyaluronic acid butyric esters 

in which the hydroxy 1 groups of hyaluronic acid are partially 

esterified with butyric residues, characterized by a degree of 

substitution with butyric residues (ratio of number of butyric acid residues 

to disaccharide units GIcNAc-GIcUA of hyaluronic acid) being 

equal or below 0.1. These esters with low degree of 

substitution are obtained by means of a process carried out in the 

homogeneous phase under anhydrous conditions, wherein hyaluronic 

acid is used in the form of a quaternary nitrogen salt. The 

esters of the invention have a greater antiproliferative activity 

than corresponding esters with higher degree of substitution, 

and are particularly active against primary and metastatic tumors 

, where the tumors are primary of hepatic origin, or are hepatic 

metastases. A further aspect of the invention is represented by 

pharmaceutical compns . , containing as active principle at least one of the 

esters described. 
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The invention discloses hyaluronic acid butyric esters 
in which the hydroxyl groups of hyaluronic acid are partially 
esterified with butyric residues, characterized by a degree of 
substitution with butyric residues (ratio of number of butyric acid residues 
to disaccharide units GIcNAc-GIcUA of hyaluronic acid) being 
equal or below 0.1. These esters with low degree of 
substitution are obtained by means of a process carried out in the 
homogeneous phase under anhydrous conditions, wherein hyaluronic 
acid is used in the form of a quaternary nitrogen salt. The 
esters of the invention have a greater antiproliferative activity 
than corresponding esters with higher degree of substitution, 
and are particularly active against primary and metastatic tumors 
, where the tumors are primary of hepatic origin, or are hepatic 
metastases. A further aspect of the invention is represented by 
pharmaceutical compns . , containing as active principle at least one of the 
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AB Matrix metalloproteinases (MMPs) play an important role in morphogenesis, 
angiogenesis, wound healing, and in certain disorders such as rheumatoid 
arthritis, tumor invasion and metastasis. MMPs are thought to 
be regulated by a variety of cytokines, growth factors, hormones and 
phorbol esters. This regulation occurs on three levels; 
alteration of gene expression, activation of the latent zymogen and 
inhibition by the tissue inhibitors of metalloproteinases (TIMP) . We 
report here a new agent that regulates the level of MMPs, i.e., prostate 
secretory protein PSP94 . Thus, PCK3145, a pentadecapeptide derived from 
PSP94, significantly decreased levels of MMP-9 in the blood of patients 
with metastatic adenocarcinoma of the prostate. A deriv. of 
PCK3145 in which the 3 cysteine SH groups were acetaminomethylated, 
suppressed secretion of MMP from Mat-LyLu cells. This derivs. 
also decreased U-87 cell adhesion to hyaluronic acid as well as 
U-87 cell migration. Further effects of the PSP94 peptide deriv 
. were increased CD44 cell surface shedding and induction of RhoA protein 
expression. 
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derived from the esterif ication of 



hyaluronic acid with butyric acid, were investigated in vitro on a 
non-small cell lung carcinoma cell line (NCI-H460) and an its metastatic 
subclone (NCI-H460M) . All new compds. exerted a dose -dependent inhibitory 
effect on both cell lines, which expressed CD44, the sp. surface receptor 
for hyaluronic acid, in a very high percentage of cells (90%) . 
HE1, the most effective of these compds., was 10-fold more effective than 



sodium butyrate (NaB) in inhibiting cell proliferation. Similarly to NaB, 
after 24 h of treatment, HE1 affected the expression of three cell 
cycle-related proteins (p27kipl, p53 and p21wafl) responsible for growth 
arrest, indicating that the presence of the hyaluronic acid 
backbone does not interfere with the biol . activity. Intra tumoral 
treatment with HE1 demonstrated a marked efficacy on primary tumor 
growth and on lung metastases formation of the murine Lewis Lung Carcinoma 
model. Altogether, present findings suggest a possible clin. application 
of these novel butyric pro-drugs in primary and metastatic lung cancer. 
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AB The use in the medical -surgical field of biomaterials based on hyaluronic 
acid derivs., optionally in association with natural, synthetic or 
semi-synthetic biopolymers, for suppressing the angiogenic process associated 
with tumor proliferation (in primary and secondary tumors) is disclosed. 
For example, the Hyaff 11-based biomaterial proved able to 
modulate/inhibit the angiogenic process related to vascularization of the 
cancerous epithelium. 



L13 ANSWER 5 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 1999:246222 CAPLUS 

DOCUMENT NUMBER: 131:110966 

TITLE: Hyaluronic acid as drug delivery for sodium butyrate: 

improvement of the anti-prolif erative activity on a 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



breast-cancer cell line 

Coradini, Danila; Pellizzaro, Cinzia; Miglierini, 
Giuliana; Daidone, Maria Grazia; Perbellini, Alberto 
Oncologia Sperimentale C, Istituto Nazionale per lo 
Studio e la Cura dei Tumori, Milan, 20133, Italy 
International Journal of Cancer (1999), 81(3), 411-416 
CODEN: IJCNAW; ISSN: 0020-7136 
Wiley-Liss, Inc. 
Journal 
English 

The potential clin. utility of sodium butyrate, a natural compound known to 
inhibit tumor-cell growth, is hampered by the difficulty of 
achieving effective in-vivo concns . The short half -life (about 5 min) of 
sodium butyrate results in rapid metabolism and excretion. To increase the 
availability of sodium butyrate over a longer period of time, we 
co-valently linked it to hyaluronic acid (a component of the 
extracellular matrix) . Its major advantages as a drug carrier consist in 
its high biocompatibility and its ability to bind CD44, a specific 
membrane receptor frequently over-expressed on the tumor-cell 
surface. The degree of substitution of hyaluronic acid with 
butyrate residues ranged from d.s. = 0.10 to d.s. = 2.24 (1.8-2 8.4% 
weight/weight). The biol. activity of hyaluronic-acid-butyric- 
ester derivs . was evaluated in terms of the inhibition 
of the growth of the MCF7 cell line and compared with that of sodium 
butyrate. After 6 days of treatment, we observed a progressive improvement 
of the anti-prolif erative activity up to d.s. = 0.20; thereafter, the 
anti-prolif erative effect of the ester derivs. 

decreased. Fluorescence microscopy showed that after 2 h of treatment 

f luorescein-labeled compds . appeared to be almost completely internalized 

into MCF7 cells, expressing CD44 standard and variant isoforms. These 

findings indicate that hyaluronic acid could offer an important 

advantage in drug delivery, in addition to its biocompatibility: the ability 

to bind to CD44, which are known to be frequently over -expressed on the 

tumor-cell surface . 
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AB A method is provided for the modulation of cellular activity of tissue and 
cells expressing a high affinity cell -surface receptor for the 
hyaluronic acid, e.g. an adhesion mol . (e.g., ICAM-1, HARLEC, 
CD44) and a regulatory mol. (e.g., RHAMM) of a human. The method 
comprises the administration of a non-toxic effective amount of a form of 
hyaluronic acid [e.g., hyaluronic acid, a salt thereof, 
(e.g., sodium hyaluronate having a mol. weight of less than 750,000 
daltons, (e.g., 225,000 daltons) ) , e.g. from Hyal Pharmaceutical Corp. 
within the range of 150,000-225,000 daltons and those disclosed in U. S. 
Patent Application 08/143,983, mol. weight fractions of a form of sodium 
hyaluronate (e.g., fractions disclosed in Canadian Letters Patent 
1205031 (to Fidia) ) such as those from 50,000-100,000 daltons, 
250,000-350,000 daltons, and 500,000-730,000 daltons, or other fractions, 
homologues, analogs, derivs., complexes, esters, 
fragments, and/or subunits of hyaluronic acid and/or 
combinations thereof] and/or hyaluronic acid-mimicking mols. to 
a human to modulate cellular activity of tissues and/or cells expressing a 
high affinity cell-surface receptor for hyaluronic acid, e.g., 
an adhesion mol. and a regulatory mol. in the human body, in a 
pharmaceutical excipient tolerable by the human (e.g., sterile water). 
Dosage amts. of pharmaceutical compns . are also disclosed. The methodol . 
of the invention is useful for the treatment of e.g. cold, stroke, 
inflammatory process, fibrosis, or cancer. Studies were performed to determine 
if accessible hyaluronic acid binding sites are present in 
tumor tissue in vivo, and the relation of these possible sites to 
previously described hyaluronic acid-binding proteins. Also, 
further evidence is presented that HARLEC/ ICAM-1 is a receptor for 
hyaluronic acid, that hyaluronic acid also targets human 
tumors in nude rats, and that the targeting is mainly via binding 
to HARLEC/ ICAM-1 on tumor endothelium. 
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AB Hyaluronic 


acid 


(I) 


, salts, 


homologs , 


analogs , 


derivs 







., complexes, esters, fragments, and units thereof are used for 
treatment of ischemia damage in tissues. Rats with liver-implanted 
mammary carcinoma were given i.v. injection of 3H 5-f luorouracil (II) and 
I. The uptake of II by tumor tissues was 40% more in I-treated 
animals than untreated ones. 
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In this review we focus on a promising novel histone deacetylase (HDAC) 
inhibitor (HA-But) obtained by the esterif ication of butyric 
acid (BA) , the smallest HDAC inhibitor, with hyaluronic acid 
(HA) , the main constituent of the extracellular matrix which selectively 
recognizes a transmembrane receptor (CD44) overexpressed in most primary 
cancers and associated with tumor progression. In vitro, HA-But 
has proved to be 10 -fold more effective than BA in inhibiting the 
proliferation of a panel of human cancer cell lines, representative of the 
most common human cancers, and, similar to BA, to regulate the expression 
of some cell cycle -related proteins, to induce growth arrest in the G1/G0 
phase of the cell cycle and to increase histone acetylation. In vivo, 
HA-But treatment has demonstrated a marked potency in inhibiting primary 
tumor growth and lung metastases formation from murine Lewis lung 
carcinoma (LL3) as well as liver metastases formation from intrasplenic 
implantation of LL3 or B16-F10 murine melanoma cells. In particular, the 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



effect of s.c. and i.p. treatment with HA-But on liver metastases 
resulted, respectively, in 87 and 100% metastases-f ree animals, and in a 
significant prolongation of the survival time compared to the control 
groups. The results suggest that the presence of the HA backbone does not 
interfere with the biological activity of butyric residues and that HA-But 
could represent a promising cell-targetable antineoplastic agent for the 
treatment of primary and metastatic tumors. 
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AB We have explored CD44 (a hyaluronan (HA) receptor) interaction 
with a Na( + )-H( + ) exchanger (NHE1) and hyaluronidase-2 (Hyal-2) 
during HA- induced cellular signaling in human breast tumor cells 
(MDA-MB-231 cell line) . Immunological analyses demonstrate that CD44s 
(standard form) and two signaling molecules (NHE1 and Hyal-2) are closely 
associated in a complex in MDA-MB-231 cells. These three proteins are 
also significantly enriched in cholesterol and 

ganglioside-containing lipid rafts, characterized as caveolin and 
f lotillin-rich plasma membrane microdomains . The binding of HA to CD44 
activates Na(+)-H(+) exchange activity which, in turn, promotes 
intracellular acidification and creates an acidic extracellular matrix 
environment. This leads to Hyal -2 -mediated HA catabolism, HA 
modification, and cysteine proteinase (cathepsin B) activation resulting 
in breast tumor cell invasion. In addition, we have observed 
the following: (i) HA/ CD44 -activated Rho kinase (ROK) mediates NHE1 
phosphorylation and activity, and (ii) inhibition of ROK or NHE1 activity 
(by treating cells with a ROK inhibitor, Y27632, or NHE1 blocker, 
S- (N-ethyl-N-isopropyl) amiloride, respectively) blocks NHE1 
phosphorylation/Na (+) -H(+) exchange activity, reduces intracellular 
acidification, eliminates the acidic environment in the extracellular 
matrix, and suppresses breast tumor- specific behaviors (e.g. 
Hyal -2 -mediated HA modification, cathepsin B activation, and tumor 
cell invasion) . Finally, down -regulation of CD44 or Hyal-2 expression (by 
treating cells with CD44 or Hyal-2 -specif ic small interfering RNAs) not 
only inhibits HA-mediated CD44 signaling (e.g. ROK-mediated Na(+)-H(+) 
exchanger reaction and cellular pH changes) but also impairs oncogenic 
events (e.g. Hyal-2 activity, hyaluronan modification, 
cathepsin B activation, and tumor cell invasion) . Taken 

together, our results suggest that CD44 interaction with a ROK-activated 
NHE1 (a Na(+)-H(+) exchanger) in cholesterol/ganglioside- 



containing lipid rafts plays a pivotal role in promoting 

intracellular/extracellular acidification required for Hyal-2 and cysteine 
proteinase-mediated matrix degradation and breast cancer progression. 



L13 ANSWER 10 OF 11 
ACCESSION NUMBER : 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR : 



CORPORATE SOURCE: 



MEDLINE on STN 
2 004222 806 MEDLINE 
PubMed ID: 15122068 

Hyaluronic-acid butyric esters as promising antineoplastic 
agents in human lung carcinoma: a preclinical study. 
Coradini Danila; Pellizzaro Cinzia; Abolafio Gabriella; 
Bosco Marco; Scarlata Ignazio; Cantoni Silvia; Stucchi 
Luca; Zorzet Sonia; Turrin Claudia; Sava Gianni; Perbellini 
Alberto; Daidone Maria Grazia 

Unit of Biomolecular Determinants in Prognosis and Therapy, 
Experimental Department, Istituto Nazionale per lo Studio e 
la Cura dei Tumori, Milano, Italy., 
danila . coradinioisti tutotumori . mi . i t 

Investigational new drugs, (2004 Aug) Vol. 22, No. 3, pp. 
207-17 . 

Journal code: 8309330. ISSN: 0167-6997. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200411 

Entered STN: 5 May 2 004 
Last Updated on STN: 19 Dec 2004 
Entered Medline: 22 Nov 2004 
New promising compounds, derived from the esterif ication of 
hyaluronic acid with butyric acid, were investigated in vitro on a 
non-small cell lung carcinoma cell line (NCI-H460) and an its metastatic 
subclone (NCI-H460M) . All new compounds exerted a dose -dependent 
inhibitory effect on both cell lines, which expressed CD44, the specific 
surface receptor for hyaluronic acid, in a very high percentage 
of cells (90%) . HE1, the most effective of these compounds, was 10-fold 
more effective than sodium butyrate (NaB) in inhibiting cell 
proliferation. Similarly to NaB, after 24 hours of treatment, HE1 
affected the expression of three cell cycle-related proteins (p27 (kipl) , 
p53 and p21(wafl)) responsible for growth arrest, indicating that the 
presence of the hyaluronic acid backbone does not interfere with 
the biologic activity. Intratumoral treatment with HE1 demonstrated a 
marked efficacy on primary tumor growth and on lung metastases 
formation of the murine Lewis Lung Carcinoma model. Altogether, present 
findings suggest a possible clinical application of these novel butyric 
pro-drugs in primary and metastatic lung cancer. 
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AB The potential clinical utility of sodium butyrate, a natural compound 
known to inhibit tumor-cell growth, is hampered by the 
difficulty of achieving effective in-vivo concentrations. The short 
half -life (about 5 minutes) of sodium butyrate results in rapid metabolism 
and excretion. To increase the availability of sodium butyrate over a 
longer period of time, we co-valently linked it to hyaluronic 
acid (a component of the extracellular matrix) . Its major advantages as a 
drug carrier consist in its high biocompatibility and its ability to bind 
CD44, a specific membrane receptor frequently over- expressed on the 
tumor-cell surface. The degree of substitution of 
hyaluronic acid with butyrate residues ranged from d.s.=0.10 to 
d.s.=2.24 (1.8-28.4% w/w) . The biological activity of hyaluronic 
-acid-butyric-ester derivatives was evaluated in terms 

of the inhibition of the growth of the MCF7 cell line and compared with 
that of sodium butyrate. After 6 days of treatment, we observed a 
progressive improvement of the anti -proliferative activity up to 
d.s.=0.20; thereafter, the anti-prolif erative effect of the ester 
derivatives decreased. Fluorescence microscopy showed that after 
2 hr of treatment fluorescein- labelled compounds appeared to be almost 
completely internalized into MCF7 cells, expressing CD44 standard and 
variant isoforms. These findings indicate that hyaluronic acid 
could offer an important advantage in drug delivery, in addition to its 
biocompatibility: the ability to bind to CD44, which are known to be 
frequently over-expressed on the tumor-cell surface. 
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Translational event mediates differential production 
of tumor necrosis factor-a in 
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Recent evidence has demonstrated that hyaluronan synthase 2 mRNA 
is up- regulated after brain ischemia. After a cerebral ischemic event, 
microglia and macrophages are the major inflammatory cells and are 
activated by hyaluronan (HA) . However, it is unclear how these 
cells compare with regard to HA responsiveness. The authors show here 
that peritoneal macrophages and RAW 264.7 macrophages produced more than 
five- and 10-fold more tumor necrosis factor-a 
(TNF-a) than primary microglia and BV-2 microglia, resp. 
Antibody blockade study showed that CD44, Toll -like receptor-4 receptor 
and the receptor for HA-mediated motility were responsible for HA-induced 
TNF-a release. Furthermore, HA induced higher levels of 
phosphorylated MAPK in RAW 264.7 cells when compared with BV-2 cells. 
HA-mediated TNF-a production required p38 MAPK, extracellular-regulated 
kinase and c-Jun N-terminal kinase phosphorylation in both cell types. 
The levels of HA-induced TNF-a mRNA expression in BV-2 cells were 
only twofold lower compared with RAW 264.7 cells, suggesting that a 
translational event is involved in the differential production of TNF-a. 
Western blot anal, revealed that HA treatment resulted in more 
rapid phosphorylation of eukaryotic initiation factor 4E-binding protein 1 
(4E-BP1) and more effective dissociation of 4E-BP1 from eukaryotic initiation 
factor 4E in RAW 264.7 cells than in BV-2 cells. Addnl . , HA-induced 
phosphorylation of 4E-BP1 was dependent on MAPK signaling, indicating that 
RAW 264.7 cells exhibited higher levels of hyperphosphorylated 4E-BP1 
possibly due to the overact ivat ion of MAPK. The results suggest that 
resident microglia and blood-derived monocytes/macrophages exhibit 
differential sensitivities in response to extracellular mediators after 
brain ischemia. 
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AB The invention discloses hyaluronic acid butyric esters 

in which the hydroxyl groups of hyaluronic acid are partially 

esterified with butyric residues, characterized by a degree of 

substitution with butyric residues (ratio of number of butyric acid residues 

to disaccharide units GIcNAc-GIcUA of hyaluronic acid) being 

equal or below 0.1. These esters with low degree of 

substitution are obtained by means of a process carried out in the 

homogeneous phase under anhydrous conditions, wherein hyaluronic 

acid is used in the form of a quaternary nitrogen salt. The 

esters of the invention have a greater antiproliferative activity 

than corresponding esters with higher degree of substitution, 

and are particularly active against primary and metastatic 

tumors, where the tumors are primary of 

hepatic origin, or are hepatic metastases. A further aspect of the 
invention is represented by pharmaceutical compns . , containing as active 
principle at least one of the esters described. 
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In this review the authors focus on a promising novel histone deacetylase 
(HDAC) inhibitor (HA-But) obtained by the esterif ication of 
butyric acid (BA) , the smallest HDAC inhibitor, with hyaluronic 
acid (HA) , the main constituent of the extracellular matrix which 
selectively recognizes a transmembrane receptor (CD44) overexpressed in 
most primary cancers and associated with tumor 

progression. In vitro, HA-But has proved to be 10-fold more effective 
than BA in inhibiting the proliferation of a panel of human cancer cell 
lines, representative of the most common human cancers, and, similar to 
BA, to regulate the expression of some cell cycle -related proteins, to 
induce growth arrest in the G1/G0 phase of the cell cycle and to increase 
histone acetylation. In vivo, HA-But treatment has demonstrated a marked 
potency in inhibiting primary tumor growth and lung 

metastases formation from murine Lewis lung carcinoma (LL3) as well as 
liver metastases formation from intrasplenic implantation of LL3 or 
B16-F10 murine melanoma cells. In particular, the effect of s.c. and i.p. 
treatment with HA-But on liver metastases resulted, resp., in 87 and 100% 



metastases -free animals, and in a significant prolongation of the survival 
time compared to the control groups. The results suggest that the 
presence of the HA backbone does not interfere with the biol. activity of 
butyric residues and that HA-But could represent a promising 
cell-targetable antineoplastic agent for the treatment of primary 
and metastatic tumors. 
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derived from the esterif ication of 



hyaluronic acid with butyric acid, were investigated in vitro on a 
non-small cell lung carcinoma cell line (NCI-H460) and an its metastatic 
subclone (NCI-H460M) . All new compds. exerted a dose -dependent inhibitory 
effect on both cell lines, which expressed CD44, the sp. surface receptor 
for hyaluronic acid, in a very high percentage of cells (90%) . 
HE1, the most effective of these compds., was 10-fold more effective than 
sodium butyrate (NaB) in inhibiting cell proliferation. Similarly to NaB, 
after 24 h of treatment, HE1 affected the expression of three cell 
cycle-related proteins (p27kipl, p53 and p21wafl) responsible for growth 
arrest, indicating that the presence of the hyaluronic acid 
backbone does not interfere with the biol. activity. Intratumoral 
treatment with HE1 demonstrated a marked efficacy on primary 
tumor growth and on lung metastases formation of the murine Lewis 
Lung Carcinoma model. Altogether, present findings suggest a possible 
clin. application of these novel butyric pro-drugs in primary 
and metastatic lung cancer. 
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AB The use in the medical -surgical field of biomaterials based on hyaluronic 
acid derivs., optionally in association with natural, synthetic or 
semi-synthetic biopolymers, for suppressing the angiogenic process associated 
with tumor proliferation (in primary and secondary tumors) is 
disclosed. For example, the Hyaff 11 -based biomaterial proved able to 
modulate/inhibit the angiogenic process related to vascularization of the 
cancerous epithelium. 
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Identification of leukemia-associated antigens (LAA) eliciting an 



immune response in patients is a prerequisite for specific immunotherapy 
of leukemias. To identify new LAA, the authors used the method of serol . 
screening of cDNA expression libraries (SEREX) . Materials and Methods. A 
SEREX library of the cell line K562 was subjected to allogeneic screening 
with sera from patients with acute myeloid leukemia (AML) or chronic 
myeloid leukemia (CML) vs sera from healthy volunteers. Results. The 
receptor for hyaluronan acid-mediated motility (RHAMM) involved 
in cell growth and metastasis was identified as a new LAA. Serol. 
responses to RHAMM were observed in patients with AML (42%), CML (31%), 
melanoma (83%) , renal cell carcinoma (40%) , breast cancer (67%) , and 
ovarian carcinoma (50%) , but not in HV or patients with autoimmune 
diseases. RHAMM mRNA was detectable in peripheral blood mononuclear cells 
(PBMN) of 60% of newly diagnosed AML patients. Western blotting 
stained pos . for RHAMM protein in 70% of AML patients. mRNA expression of 



RHAMM also was found in patients with CML (40%) , renal cell carcinoma 
(73%) , breast carcinoma (60%) , and ovarian carcinoma (50%) . In melanoma, 
RHAMM mRNA expression was detected in metastases (80%) but not in 
primary tumors. RHAMM is differentially expressed: 

significant mRNA expression was not found in normal tissues, except from 
testis, placenta, and thymus, or in PBMN- and CD34 -separated cell samples of 
healthy volunteers. Conclusions. RHAMM is an immunogenic antigen in 
leukemias and solid tumors and might be a potential target 
structure for cellular immunotherapies and antibody therapies. 
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AB CD44 on lymphocytes binding to its carbohydrate ligand hyaluronan 
can mediate primary adhesion (rolling interactions) of 
lymphocytes on vascular endothelial cells. This adhesion pathway is 
utilized in the extravasation of activated T cells from the blood into 
sites of inflammation and therefore influences patterns of lymphocyte 
homing and inflammation. Hyaluronan is a glycosaminoglycan 
found in the extracellular matrix and is involved in a number of biol . 
processes. We have shown that the expression of hyaluronan on 
the surface of endothelial cells is inducible by proinflammatory 
cytokines. However, the manner through which hyaluronan is 
anchored to the endothelial cell surface so that it can resist shear 
forces and the mechanism of the regulation of the level of 
hyaluronan on the cell surface has not been investigated. In 
order to characterize potential hyaluronan receptors on 

endothelial cells, we performed analyses of cell surface staining by flow 
cytometry on intact endothelial cells and ligand blotting assays using 
membrane fractions . Hyaluronan binding activity was detected as 
a major species corresponding to the size of CD44, and this was confirmed 
to be the same by Western blotting and immunopptn. Moreover, 
alterations in the surface level of hyaluronan after 
tumor necrosis factor-a stimulation is regulated 
primarily by changes in the cell surface levels of the 
hyaluronan -binding form of CD44 . In laminar flow assays, lymphoid 
cells specifically roll on hyaluronan anchored by purified CD44 
coated on glass tubes, indicating that the avidity of the endothelial 
CD4 4 /hyaluronan interaction is sufficient to support rolling 
adhesions under conditions mimicking physiol. shear forces. These studies 
show that CD44 serves to anchor hyaluronan on endothelial cell 
surfaces, that activation of CD44 is a major regulator of endothelial 
surface hyaluronan expression, and that the non-covalent 
interaction between CD44 and hyaluronan is sufficient to provide 
resistance to shear under physiol. conditions and thereby support the 
initial steps of lymphocyte extravasation. 
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The CD44 glycoprotein is expressed in multiple isoforms on a variety of 
cell types where it functions as a receptor for hyaluronan 
-mediated motility. Recently, interest has centered on CD44 heparan 
sulfate proteoglycan (HSPG) isoforms because of their potential to 
sequester heparin-binding growth factors and chemokines . 

Expression of these isoforms on ectodermal cells has recently been shown 
to regulate limb morphogenesis via presentation of fibroblast growth 
factor (FGF) 4/FGF 8 while expression on tumor cells was shown 
to sequester hepatocyte growth factor and promote tumor 
dissemination. To date, however, CD44 HSPG expression in tissue 
macrophages and lymphocytes has not been adequately investigated, despite 
the fact these cells actively synthesize growth factors and chemokines and 
indirect evidence that monocyte CD44 sequesters macrophage 
inflammatory protein- ip. Here the authors show primary 
human monocytes rather than lymphocytes express CD44 HSPGs, but only 
following in vitro differentiation to macrophages or activation with the 
proinflammatory cytokine interleukin-la or bacterial 

lipopolysaccharide . Furthermore, the authors show these isoforms are 
preferentially modified with heparan rather than chondroitin sulfate, bind 
the macrophage -derived growth factors FGF-2, vascular endothelial growth 
factor, and heparin-binding epidermal growth factor with varying 
affinities (Kd 25-330 nM) and in the case of FGF-2, can stimulate 
productive binding to the high affinity tyrosine kinase FGF receptor 1 
(FGFR1) . In contrast, the authors find no evidence for binding to C-C 
chemokines. Last, the authors confirm by immunofluore scent antibody 
staining that inflamed synovial membrane macrophages express CD44 HSPGs 
and that expression is greatest in cells containing high FGF-2 levels. These 
results suggest a paracrine role for macrophage CD44 HSPG isoforms in the 
regulation of growth factor action during inflammation. 
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LANGUAGE : Engl i sh 

AB The receptor for hyaluronan mediated motility (RHAMM) has been 

reported to mediate migration, transformation, and metastatic spread of 

murine fibroblasts. Here the authors describe the expression of two human 

RHAMM isoforms, which are generated by alternative splicing of the 

primary gene transcript, by a series of human breast carcinoma 

cell lines. A polyclonal antibody, raised against a bacterially expressed 

RHAMM fusion protein, detected an 85-90 kDa protein by western 

blot anal. No correlation between the level of RHAMM mRNA and protein 

expression with known metastatic/malignant potential of the tumor 

cell lines was observed Interestingly, the authors found that the antibody 

did not stain the cell surface but the cytoplasm of breast cancer cells. 

The intracellular localization of RHAMM was confirmed by subcellular 

fractionation studies. RHAMM proteins were capable of binding to 

hyaluronan, but not to heparin or chondroitin sulfate, in an vitro 

binding assay. The authors also provide evidence that a potential 

hyaluronan-binding motif in the N-terminus of the protein is not 

involved in the interaction of RHAMM with hyaluronan. The 

findings lead the authors' to conclude that RHAMM does not function as a 

conventional motility receptor for HA in human breast cancer cells and the 

authors suggest the term RHAMM be substituted by "intracellular 

hyaluronic acid binding protein" (IHABP) . 
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The effects of TSH and of a tumor promoter (12-O-tetradecanoyl- 
phorbol-13 -acetate) on glycosaminoglycan (GAG) synthesis were studied in 
porcine thyroid epithelial cells in primary culture. TSH is 
known to involve a cAMP mechanism and phorbol ester to act by 
the protein kinase C pathway. Chronic treatment of cells with TSH 
increased the synthesis of heparan sulfate associated with the cell layer and 
hyaluronic acid in the culture medium. Phorbol ester 

increased the radioactivity (from [3H] glucosamine and [35S] sulfate) of 
total GAGs in the culture medium but had no effect on GAGs associated with 
the cell layer. It inhibited the pos . effect of TSH on heparan sulfate 
synthesis. In thyroid epithelial cells, the synthesis of the GAGs associated 
with the cell layer and those secreted into the culture medium are 
evidently regulated by different intracellular mechanisms. 
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AB Recent evidence has demonstrated that hyaluronan synthase 2 mRNA 

is up-regulated after brain ischemia. After a cerebral ischemic event, 
microglia and macrophages are the major inflammatory cells and are 
activated by hyaluronan (HA) . However, it is unclear how these 
cells compare with regard to HA responsiveness. We show here that 
peritoneal macrophages and RAW 2 64.7 macrophages produced more than five- 
and 10-fold more tumor necrosis factor-alpha (TNF-alpha) than 
primary microglia and BV-2 microglia, respectively. Antibody 
blockade study showed that CD44, Toll-like receptor-4 receptor and the 
receptor for HA-mediated motility were responsible for HA- induced 
TNF-alpha release. Furthermore, HA induced higher levels of 
phosphorylated MAPK in RAW 264.7 cells when compared with BV-2 cells. 
HA-mediated TNF-alpha production required p38 MAPK, extracellular- 
regulated kinase and c-Jun N-terminal kinase phosphorylation in both cell 
types. The levels of HA-induced TNF-alpha mRNA expression in BV-2 cells 
were only twofold lower compared with RAW 264.7 cells, suggesting that a 
translational event is involved in the differential production of 
TNF-alpha. Western blot analysis revealed that HA treatment 
resulted in more rapid phosphorylation of eukaryotic initiation factor 
4E-binding protein 1 (4E-BP1) and more effective dissociation of 4E-BP1 
from eukaryotic initiation factor 4E in RAW 264.7 cells than in BV-2 
cells. Additionally, HA-induced phosphorylation of 4E-BP1 was dependent 
on MAPK signaling, indicating that RAW 264.7 cells exhibited higher levels 
of hyperphosphorylated 4E-BP1 possibly due to the overactivation of MAPK. 
The results suggest that resident microglia and blood-derived 
monocytes/macrophages exhibit differential sensitivities in response to 
extracellular mediators after brain ischemia. 
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AB In this review we focus on a promising novel histone deacetylase (HDAC) 
inhibitor (HA-But) obtained by the esterif ication of butyric 
acid (BA) , the smallest HDAC inhibitor, with hyaluronic acid 
(HA) , the main constituent of the extracellular matrix which selectively 
recognizes a transmembrane receptor (CD44) overexpressed in most 
primary cancers and associated with tumor progression. 
In vitro, HA-But has proved to be 10 -fold more effective than BA in 
inhibiting the proliferation of a panel of human cancer cell lines, 
representative of the most common human cancers, and, similar to BA, to 



regulate the expression of some cell cycle-related proteins, to induce 
growth arrest in the G1/G0 phase of the cell cycle and to increase histone 
acetylation. In vivo, HA- But treatment has demonstrated a marked potency 
in inhibiting primary tumor growth and lung metastases 
formation from murine Lewis lung carcinoma (LL3) as well as liver 
metastases formation from intrasplenic implantation of LL3 or B16-F10 
murine melanoma cells. In particular, the effect of s.c. and i.p. 
treatment with HA-But on liver metastases resulted, respectively, in 87 
and 100% metastases -free animals, and in a significant prolongation of the 
survival time compared to the control groups. The results suggest that 
the presence of the HA backbone does not interfere with the biological 
activity of butyric residues and that HA-But could represent a promising 
cell-targetable antineoplastic agent for the treatment of primary 
and metastatic tumors. 
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New promising compounds, derived from the esterif ication of 
hyaluronic acid with butyric acid, were investigated in vitro on a 
non-small cell lung carcinoma cell line (NCI-H460) and an its metastatic 
subclone (NCI-H460M) . All new compounds exerted a dose -dependent 
inhibitory effect on both cell lines, which expressed CD44, the specific 
surface receptor for hyaluronic acid, in a very high percentage 
of cells (90%) . HE1, the most effective of these compounds, was 10-fold 
more effective than sodium butyrate (NaB) in inhibiting cell 
proliferation. Similarly to NaB, after 24 hours of treatment, HE1 
affected the expression of three cell cycle-related proteins (p27 (kipl) , 
p53 and p21(wafl)) responsible for growth arrest, indicating that the 
presence of the hyaluronic acid backbone does not interfere with 
the biologic activity. Intra tumoral treatment with HE1 demonstrated a 
marked efficacy on primary tumor growth and on lung 
metastases formation of the murine Lewis Lung Carcinoma model. 
Altogether, present findings suggest a possible clinical application of 
these novel butyric pro-drugs in primary and metastatic lung 
cancer. 
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OBJECTIVE: Identification of leukemia-associated antigens (LAA) eliciting 
an immune response in patients is a prerequisite for specific 
immunotherapy of leukemias. To identify new LAA, we used the method of 
serologic screening of cDNA expression libraries (SEREX) . MATERIALS AND 
METHODS: A SEREX library of the cell line K562 was subjected to allogeneic 
screening with sera from patients with acute myeloid leukemia (AML) or 
chronic myeloid leukemia (CML) vs sera from healthy volunteers. RESULTS: 
The receptor for hyaluronan acid-mediated motility (RHAMM) 
involved in cell growth and metastasis was identified as a new LAA. 
Serologic responses to RHAMM were observed in patients with AML (42%) , CML 
(31%) , melanoma (83%) , renal cell carcinoma (40%) , breast cancer (67%) , 
and ovarian carcinoma (50%) , but not in HV or patients with autoimmune 
diseases. RHAMM mRNA was detectable in peripheral blood mononuclear cells 
(PBMN) of 60% of newly diagnosed AML patients. Western blotting 
stained positive for RHAMM protein in 70% of AML patients. mRNA expression 
of RHAMM also was found in patients with CML (40%) , renal cell carcinoma 
(73%) , breast carcinoma (60%) , and ovarian carcinoma (50%) . In melanoma, 
RHAMM mRNA expression was detected in metastases (80%) but not in 
primary tumors. RHAMM is differentially expressed: 

significant mRNA expression was not found in normal tissues, except from 
testis, placenta, and thymus, or in PBMN- and CD34 -separated cell samples 
of healthy volunteers. CONCLUSIONS: RHAMM is an immunogenic antigen in 
leukemias and solid tumors and might be a potential target 
structure for cellular immunotherapies and antibody therapies. 
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appears to enhance the malignant behavior of tumors, including 
astrocytomas. RHAMM/IHABP, another hyaluronan receptor, has 
been identified in breast carcinoma cells, but its presence in 
astrocytomas is yet undetermined. Herein, we report that a monoclonal 
antibody against plectin (a cytoskeletal protein linker) recognizes on 
Western blots of U-373 MG glioblastoma cells, a 300-kDa band 
corresponding to plectin and two bands of 86 and 70 kDa. cDNA cloning and 
Northern blotting reveals that these two bands represent isoforms of 
RHAMM/IHABP. Sequence comparisons suggest that the plectin monoclonal 
antibody recognizes RHAMM/IHABP because this protein and plectin share 
short peptide sequences of similar primary and secondary 
structure. Western blotting demonstrates that most human 
astrocytoma tissues and cell lines express the 86- and 70-kDa isoforms of 
RHAMM/IHABP. Interestingly, the 70-kDa variant is undetectable in normal 
brain tissues and in primary cultures of astrocytes suggesting 
that its expression is tumor-specif ic . Transfection experiments 
with epitope -tagged RHAMM/IHABP cDNA established that RHAMM/IHABP 
associates with microtubules in astrocytoma cells, while in normal 
astrocytes it either co-localizes with microtubules or has a diffuse 
cytoplasmic distribution. This suggests that RHAMM/IHABP has the capacity 
to bind to microtubules in normal and transformed astrocytes, and that 
neoplasia may favor this association. 
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AB CD44 on lymphocytes binding to its carbohydrate ligand hyaluronan 
can mediate primary adhesion (rolling interactions) of 
lymphocytes on vascular endothelial cells. This adhesion pathway is 
utilized in the extravasation of activated T cells from the blood into 
sites of inflammation and therefore influences patterns of lymphocyte 
homing and inflammation. Hyaluronan is a glycosaminoglycan 
found in the extracellular matrix and is involved in a number of 
biological processes. We have shown that the expression of 
hyaluronan on the surface of endothelial cells is inducible by 
proinflammatory cytokines. However, the manner through which 
hyaluronan is anchored to the endothelial cell surface so that it 
can resist shear forces and the mechanism of the regulation of the level 
of hyaluronan on the cell surface has not been investigated. In 
order to characterize potential hyaluronan receptors on 

endothelial cells, we performed analyses of cell surface staining by flow 
cytometry on intact endothelial cells and ligand blotting assays using 
membrane fractions. Hyaluronan binding activity was detected as 
a major species corresponding to the size of CD44, and this was confirmed 



to be the same by Western blotting and immunoprecipitation. 

Moreover, alterations in the surface level of hyaluronan after 

tumor necrosis factor-alpha stimulation is regulated 

primarily by changes in the cell surface levels of the 

hyaluronan-binding form of CD44 . In laminar flow assays, lymphoid 

cells specifically roll on hyaluronan anchored by purified CD44 

coated on glass tubes, indicating that the avidity of the endothelial 

CD4 4 /hyaluronan interaction is sufficient to support rolling 

adhesions under conditions mimicking physiologic shear forces. Together 

these studies show that CD44 serves to anchor hyaluronan on 

endothelial cell surfaces, that activation of CD44 is a major regulator of 

endothelial surface hyaluronan expression, and that the 

non-covalent interaction between CD44 and hyaluronan is 

sufficient to provide resistance to shear under physiologic conditions and 
thereby support the initial steps of lymphocyte extravasation. 
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AB The CD44 glycoprotein is expressed in multiple isoforms on a variety of 
cell types where it functions as a receptor for hyaluronan 
-mediated motility. Recently, interest has centered on CD44 heparan 
sulfate proteoglycan (HSPG) isoforms because of their potential to 
sequester heparin-binding growth factors and chemokines . 

Expression of these isoforms on ectodermal cells has recently been shown 
to regulate limb morphogenesis via presentation of fibroblast growth 
factor (FGF) 4/FGF 8 while expression on tumor cells was shown 
to sequester hepatocyte growth factor and promote tumor 
dissemination. To date, however, CD44 HSPG expression in tissue 
macrophages and lymphocytes has not been adequately investigated, despite 
the fact these cells actively synthesize growth factors and chemokines and 
indirect evidence that monocyte CD44 sequesters macrophage 
inflammatory protein- lbeta . Here we show primary human 

monocytes rather than lymphocytes express CD44 HSPGs, but only following 
in vitro differentiation to macrophages or activation with the 
proinflammatory cytokine interleukin-lalpha or bacterial 
lipopolysaccharide . Furthermore, we show these isoforms are 
preferentially modified with heparan rather than chondroitin sulfate, bind 
the macrophage -derived growth factors FGF -2 , vascular endothelial growth 
factor, and heparin-binding epidermal growth factor with varying 
affinities (K(d) 25-330 nM) and in the case of FGF -2 , can stimulate 
productive binding to the high affinity tyrosine kinase FGF receptor 1 
(FGFR1) . In contrast, we find no evidence for significant binding to C-C 
chemokines. Last, we confirm by immunof luorescent antibody staining that 
inflamed synovial membrane macrophages express CD44 HSPGs and that 
expression is greatest in cells containing high FGF -2 levels. These 



results suggest a paracrine role for macrophage CD44 HSPG isoforms in the 
regulation of growth factor action during inflammation. 
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OBJECTIVE: The functional consequences of reintroduction of the CD44H cell 
adhesion molecule into colon carcinomas were investigated. BACKGROUND: 
CD44 is a cell surface adhesion molecule that is normally present in 
numerous isoforms as a result of messenger RNA alternative splicing. 
Individual CD44 isoforms differ in their ability to enhance 
tumorigenic or metastatic potential when overexpressed on 
tumor cells. Reverse transcriptase-polymerase chain reaction 
analysis demonstrates that CD44H is down- regulated during transformation 
of normal colon mucosa to carcinoma. The functional consequences of CD44H 
down-regulation in colon carcinomas has not been clarified. METHODS: 
Tumor cell lines and fresh tissue specimens were examined for CD44 
expression by Western blot analysis. CD44H cDNA and 

site-directed mutants of CD44H cDNA were transfected into colon carcinoma 
cells. Stable transf ectants were examined for adhesion to 
hyaluronate, in vitro growth, and in vivo growth. RESULTS: CD44H 
expression was nearly undetectable in primary colon carcinomas 
and colon carcinoma cell lines. In contrast, normal mucosa expressed high 
levels of CD44H. When CD44H was reintroduced into colon carcinoma cells, 
their in vitro and in vivo growth was significantly reduced. This 
CD44H-mediated growth rate reduction required an intact cytoplasmic 
domain. CONCLUSIONS: Transformation of normal mucosa to colon carcinoma 
is associated with a down- regulation of CD44H, which consequently may 
enhance the growth rate and tumorigenicity. 
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AB CD44, an integral membrane glycoprotein expressed by many cell types, 
serves as the principal transmembrane hyaluronate receptor and 
may be a determinant of metastatic and invasive behavior in carcinomas. 
The expression of CD44 in 23 gastric adenocarcinoma and 12 peptic ulcer 
disease (PUD) resection specimens and gastric carcinoma cell lines HS746t 
and KATO III was examined by immunohistochemistry using the murine 
monoclonal antibody A3D8 on formalin-fixed, paraffin-embedded tissue or 
cells. Western blot analysis of whole cell lysates of KATO III 
and HS746t cells showed protein bands at 85 to 90 kd with KATO III cells 
expressing an additional band at 145 kd. In normal stomach gastric 
epithelium was negative. In PUD foveolar epithelium was focally positive, 
but staining did not correlate with the extent of gastritis. In carcinoma 
cases intensity of staining was progressively stronger comparing 
intestinal metaplasia with dysplasia with intramucosal carcinoma. 
Invasive carcinoma was invariably more strongly positive than dysplasia or 
intramucosal carcinoma. Twelve adenocarcinomas were weakly positive and 
11 were strongly positive. The staining intensity of metastases (12 
cases) was the same or weaker than the primary tumor. 

For the 12 patients whose carcinomas were weakly positive, mean length of 
survival for the six who' died was 23.3 months. Five of the 11 patients 
whose carcinomas strongly expressed CD44 died within the study period with 
a mean length of survival of 11.0 months. A key consequence of CD44 
overexpression in gastric carcinomas may be development of the invasive 
phenotype and strong expression may indicate a poorer prognosis. 
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AB The effects of thyroid-stimulating hormone (TSH) and a tumor 

promoter: 12-0-tetradecanoyl-phorbol-13-acetate on glycosaminoglycan (GAG) 

synthesis were studied in porcine thyroid epithelial cells in 

primary culture. TSH is known to involve cyclic AMP mechanism and 

phorbol ester to act by protein kinase C pathway. Chronic 

treatment of cells with TSH increased the synthesis of heparan sulphate 

associated with the cell layer and hyaluronic acid in the 

culture medium. Phorbol ester increased the radioactivity of 

total GAGs in the culture medium but had no effect on GAGs associated with 

the cell layer. It inhibited the positive effect of TSH on heparan 

sulphate synthesis. These results suggest that in thyroid epithelial 

cells the synthesis of the GAGs associated with the cell layer and those 

secreted into the culture medium are regulated by different intracellular 

mechanisms . 



